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LETTERS TO THE EDITOR 


MOBILIZATION OF IRON IN PODZOL SOILS BY 
AQUEOUS LEAF EXTRACTS 


Sır —The mode of formation of the bleached A3 
and of the brown sesquioxide-rich B horizon in 
podzol soils has been the subject of investigation and 
speculation for many years. Lately, the role of 
water-soluble products of plant decomposition in the 
translocation processes characteristic of podzolization 
has received considerable attention both in Canada 
and in Great Britain. In a recent article Bloomfield! 
makes the following points with regard to the 
mobilization of iron in such soils: 


(i) The first step is solution of the ferric oxide in 
the uppermost soil horizons by the action of 
water-soluble organic compounds leached from 
the overlying tree litter. 


This is followed by reduction of the dissolved 
ferric iron to the ferrous state by organic 
compounds present in the leachates. It is in 
the ferrous form that the iron is transported 
down the profile. 


Both the solution and reduction of ferric oxide 
are apparently caused by the joint action of 
carboxylic acids and polyphenols. 


(iv) The effect of solution of ferric oxide is de- 
creased by increase in pH. This is taken as 
evidence for complex formation. 

With regard to these points the following 
comments are offered: 

(i) By “solution” Bloomfield evidently means 
solubilization. It is questionable whether much of 
the iron mobilized by extracts and leachates of par- 
tially decomposed leaves is in “ true solution.” Most 
of it is probably present in colloidal suspension. 


(ii) The conclusion that reduction of irm is 
required prior to its mobilization was reached by 
Bloomfield? on the basis of analyses with dipyridyl 
for ferrous iron in iron-enriched leaf extracts. It 
has been shown since} that estimations of ferrous 
iron by the dipyridyl method in the presence of 
organic matter in solutions of the kind investigated 
are erroneously high. Evidence has also been 
presented4 that, at reactions within the pH range 
usually encountered in soils, most of the iron was in 
the ferric state when mobilized from ferric hydroxide 
by laboratory-prepared extracts, by natural rainfall 
leachates of decomposing leaves, and by rainfall 
dripping from the canopy of forest species such as 
beech, birch, sugar maple, poplar, pine, etc. Reduction 
of iron to the ferrous state, therefore, does not seem 
to be required for its mobilization and transport by 
plant extracts. This does not exclude the possibility 
of the migration of iron in the ferrous state under 
certain conditions, such as poor drainage. Further- 
more, a mechanism requiring reduction prior to 
mobilization as proposed by Bloomfield does not 
explain the mobilization of aluminium which is known 
to occur along with that of iron. 


(ii) 


(iii) 
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(iii) With ion exchange resins, silica gel and paper 
partition chromatography Boswall> and McKinley® 
isolated small amounts of citric, malic and oxalic 
acids from birch, sugar maple and poplar leachates. 
They concluded that low molecular weight carboxylic 
acids had been present in the original leachates in 
such very low concentrations, it was unlikely they 
played a significant part in podzolization. The writer? 
has isolated from poplar, maple and beech extracts 
and leachates yellow fractions having many of the 
characteristics of flavonol glycosides. This yellow 
material from poplar extracts represented about 
4% of the solids but showed little reactivity to iron. 
Less of this material was found in sugar maple and 
birch extracts and leachates and none was detected in 
extracts of partially decomposed pine needles. Tan- 
nins could not be detected in these solutions. There 
was little evidence to suggest that low molecular 
weight carboxylic acids or phenolic substances were 
actively contributing to the mobilization of iron, at 
least under the cool temperature climatic conditions 
of Eastern Canada. Schnitzer and DeLong* con- 
cluded that the material present in extracts and 
leachates of decomposing poplar leaves which 
contributed to a major degree to the iron-retaining 
capacities of these solutions had characteristics of 
an acidic polysaccharide. Bloomfield’s suggestion 
that polyphenols are actively engaged in the formation 
of podzol soils is based mainly on his work with 
extracts of leaves and bark of rimu and Kauri, 
New Zealand species apparently exceptionally rich 
in polyphenols. Itis questionable whether experiments 
with such leaf extracts permit generalizations on 
podzolization, a process known to occur under a 
variety of climatic conditions. 

(iv) With increasing pH, increased amounts of 
iron were retained in solution or suspension by all 
laboratory-prepared leaf extracts, natural leachates, 
canopy drip solutions, and leachates from A horizon 
material examined by DeLong and Schnitzer.8 
This could have resulted from increased ionization 
of active groups such as hydroxyl and carboxyl. 
Unequivocal evidence was not found for chelation 
between iron and organic matter in these solutions, 
and it was concluded that organic materials served 
primarily as peptizing agents or protective colloids. 
Chelation or any other type of complex formation 
can be established with certainty only when the 
chemical structure of the ligand(s) is known. This 
will lead to a clearer understanding of the role of the 
water-soluble products of plant decomposition during 
podzolization especially with regard to the mobiliza- 
tion and immobilization of sesquioxides. 


I am, Sir, etc., 
M. SCHNITZER 
Chemistry Division, 
Canada Department of Agriculture, 
Ottawa, Canada 
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